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1 . A semiconductor device comprising: 

a pad which\ is formed on an insulating layer and has an electric connection region 
to connect with external components; and 

a protective insulating layer which is formed on the insulating layer and the pad and 
has an aperture for exposing the electric connection region, 

wherein at least part of a side surface of the protective insulating layer surrounding 
the electric connection regjon is a tapered surface with an acute angle to a top surface of the 
pad; and 

wherein the protective insulating layer includes at least first and second insulating 
layers, each of which has a siqe surface exposed to the aperture. 



2. 



from an etching rate of a material forming! the second^nsulating layer. 

3. The semiconductor device Qf claim> 

wherein the first insulating lkyer is formed on the insulating layer; and 
wherein the second insulating* layer is formed on the first insulating layer. 




The semiconductor device of clai^ 

wherein an etching rate hf a material forming/]&ie first insulating layer is different 



1 4. The semiconductor device of claim 1, 

2 wherein the second insulating layer is larger than the first insulating layer in 

3 thickness. 



1 5. The semiconductor device of claim\4, 

2 wherein the first insulating layer has a thickness of 400 run to 600 ran; and 

3 wherein the second insulating layer Has a thickness of 600 nm to 1400 nm. 
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6. The semicdnductor device of claim 1, 

wherein at least the side surface of the second insulating layer exposed to the 
aperture is a tapered surface with an acute angle to the top surface of the pad. 



7. The semiconductor device of claim 1, 

wherein a taperea angle between the side surface of the second insulating layer 
exposed to the aperture and the top surface of the pad is smaller than a tapered angle 
between a side surface of th^ first insulating layer exposed to the aperture and the top 
surface of the pad. 



8. 



The semiconductor device of clai: 



wherein a tapered angleVbetween 
insulating layer exposed to the aperture aijd the top si 
to 60°. 




c^ of a portion of the second 

of the pad is in the range of 30° 



9. The semiconductor device ot claim 1, 

wherein an angle between the side surface of a portion of the first insulating layer 
exposed to the aperture and the top surface of the pad is in the range of 60° to 90°. 



10. The semiconductor device of cl&m 1, 

wherein the distance between an upper end of the side surface of the first insulating 
layer exposed to the aperture and a lower did of the side surface of the second insulating 
layer exposed to the aperture is in the rangaof 0 \xm to 3 |um. 



1 1 . The semiconductor device of claim 10, 

wherein the distance is in the range of 0 ^im to 1 ^im. 
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1 12. The semiconductor device of claim 1 , 

2 wherein the aperture in the second insulating layer is larger than the aperture in the 

3 first insulating layer 

1 13. The semicoiiductor device of claim 1 , 

2 wherein a bump electrode is formed on the electric connection region in the pad 

3 through a barrier layer. 



1 14. 



The semiconductor device of claim 1, 
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ru 



wherein the first \ind second insulating layer are patterned by means of the same 
mask layer. 



1 15. The semiconductor tievice of claim 1 , 

2 wherein the first insulating layer is formed of a silicon oxide layer. 





1 16. The semiconductor dewce of cl£ 

2 wherein the second insulating layer is formed of a silicon nitride layer. 

1 17. A semiconductor device Comprising: 

2 a pad which is formed on m insulating layer and includes an electric connection 

3 region with external components; an^ 

4 a protective insulating layer Much is formed on the insulating layer and the pad and 

5 includes an aperture over at least part of the electric connection region, 

6 wherein a side surface of the protective insulating layer surrounding the electric 

7 connection region is a tapered surface with an acute angle to a top surface of the pad. 



1 18. The semiconductor device of claim 1 7, 

2 wherein the protective insulating lkyer has a thickness of 1000 nm to 2000 nm. 



16 



1 

2 
3 
4 



• 



EL 484 106 698 US 



19. 



15.18/5053 



The semiconductor device of claim 17, 
wherein aVapered angle between the side surface of the second insulating layer 
surrounding the electric connection region and the top surface of the pad is in the range of 
10° to 80°. 



1 20. The semiconductor device of claim 17, 

2 wherein a bump\electrode is provided on the electric connection region of the pad 

3 through a barrier layer. 



1 21. The semiconductor device of claim 1 7, 

2 wherein the protectee insulati^ layer formed of one of a silicon oxide layer and 

3 a silicon nitride layer. 



1 22. A method of fabricating a semiconductor device comprising: 

2 forming a pad with a predeter^nedpattem-en an insulating layer; 

3 forming a protective insulating layer on the insulating layer and over the pad by 

4 sequentially forming at least first and second insulating layers; 

5 forming a mask layer on tne protective insulating layer, the mask layer having an 

6 aperture in a region corresponding to an electric connection region of the pad; and 

7 selectively etching the first and second insulating layers by using the mask layer as 

8 a mask to expose the electric connection region. 



1 23. The method of fabricating a semiconductor device of claim 22, 

2 wherein the second insulating layer is patterned by isotropic etching. 



1 24. The method of fabricating a semiconductor device of claim 22, 

2 wherein the first insulating layerus patterned by anisotropic etching. 
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1 25. The methop of fabricating a semiconductor device of claim 22, 

2 wherein thd first and second insulating layers are continuously patterned. 

1 26. The method pf fabricating a semiconductor device of claim 22, 

2 wherein an etching rate of a material forming the first insulating layer is different 

3 from an etching rate ona material forming the second insulating layer. 
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27. The method of fabricating a semiconductor device of claim 22, 

wherein the secojnd insulating l*ryer\is larger than the first insulating layer in 



thickness. 



28. 



The method of fabricating 
wherein the first insulating 
wherein the second insulate 



a semiconductor device of claim 27, 
layer ha/^ thickness of 400 nm to 600 nm; and 
thickness of 600 nm to 1400 nm. 



has 



29. 



The method of fabricating a semiconductor device of claim 22, 
wherein at least a side surface of the second insulating layer surrounding the 
electric connection region has a tapered surface with an acute angle to the top surface of the 
pad. 

30. The method of fabricating\a semiconductor device of claim 22, 

wherein a tapered angle between the side surface of the second insulating layer 
surrounding the electric connection region and the top surface of the pad is smaller than a 
tapered angle between the side surface of the first insulating layer surrounding the electric 
connection region and the top surface »f the pad. 



18 



EL 484 106 698 US 



15.18/5053 



3 1 . The methop of fabricating a semiconductor device of claim 22, 

wherein a tkpered angle between the side surface of a portion of the second 
insulating layer surrounding the electric connection region and the top surface of the pad is 
in the range of 30° to b0°. 



32. The method ofl fabricating a semiconductor device of claim 22, 

wherein an angle between the side surface of a portion of the first insulating layer 
surrounding the electric qonnection region and the top surface of the pad is in the range of 
60° to 90°. 



33. 



\ 



The method of fabricating a Semiconductor device of claim 22, 
wherein the distance between an upper/end of the side surface of the first insulating 
layer surrounding the electric connection regiom and a lower end of the side surface of the 
second insulating layer surrounding the electr$ connection region is in the range of 0 ^im to 
3 |um. 



34. The method of fabricating a semiconductor device of claim 33, 
wherein the distance is\in the range of 0 jam to 1 |im. 

35. The method of fabricating a semiconductor device of claim 22, 
wherein the aperture in tpe second insulating layer is larger than the aperture in the 

first insulating layer. 

36. The method of fabricatingla semiconductor device of claim 22, 
wherein a bump electrode \s formed on the electric connection region in the pad 

through a barrier layer. 



37. The method of fabricating akemiconductor device of claim 22, 
wherein the first insulating layer is a silicon oxide layer. 
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1 38. The method of fabricating a semiconductor device of claim 22, 

2 wherein the second insulating layer is a nitride oxide layer. 

1 39. A method of fabricating a semiconductor device comprising: 

2 forming a pad with a predetermined pattern on an insulating layer; 

3 forming a protective insulating layer on the insulating layer over the pad; 

4 forming a mask Bayer on the protective insulating layer, the mask layer having an 

5 aperture in a region corresponding to an electric connection region of the pad; and 

6 patterning the protective insulating layer by isotropic etching with the mask layer as 

7 a mask to expose the electric connection/egion. 
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40. 



The method of fabricating a semiconductor device of claim 39, 

wherein the protective insulating layer has a thickness of 1000 nm to 2000 nm. 



41. 



The method of fabricating a semicopductofaevice of claim 39, 
wherein a tapered angle between a side surface of the insulating layer surrounding 
the electric connection region and the top surface of the pad is in the range of 10° to 80°. 



42. The method of fabrica 
wherein a bump 

through a barrier layer. 

43 . The method of fabricat 
wherein the protective 

silicon oxide layer and a silicon 



ing a semiconductor device of claim 39, 
electrode is provided on the electric connection region of the pad 



ng a semiconductor device of claim 39, 

nsulating layer is formed from a material including one of a 

litride layer. 
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1 44. A bonding pad structure comprising: 

2 a bonding pad formed over a portion of a substrate; 

3 an insulating region formed over a portion of said bonding pad, wherein the 

4 bonding pad includes an aria surrounded by and uncovered by the insulating region; 

5 the insulating region including a side surface surrounding the uncovered area of the 

6 bonding pad, wherein at leasj part of the si^e-sur^ace is tapered and has an acute angle to a 

7 top surface of the bonding pa]f 



1 
2 
3 
4 



45. The bonding pad structure o 
upper layer and a lower layer, and the 
having an acute angle to a top surfao 



claim 44, wherein the insulating region comprises an 
side surface includes an upper layer side surface 
of the bpnuing pad and a lower layer side surface 



having an acute angle to a top surface o£j£e bonding pad. 



1 46. The bonding pad structure of claim 45, wherein the upper layer side surface has an 

2 angle of 30° to 60° to a surface parallel to a top surface of the bonding pad and the lower 

3 side surface has an angle of 60° to 90° to a top surface of the bonding pad. 

1 47. The bonding pad of structure of claim 44, wherein the at least part of the side 

2 surface has an angle of 10° to 80° to an upper surface of said bonding pad. 
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